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Title: 

POLAR ANISOTROPIC RARE-EARTH BONDED MAGNET, MANUFACTURING 
METHOD, AND PERMANENT MAGNET TYPE MOTOR 

Abstract: 

PROBLEM TO BE SOLVED: To realize magnetic characteristics higher than a polar 
anisotropic ferrite magnet, and good temperature characteristics. SOLUTION: A bond 
magnet includes magnetic powder made of rare earth element (R), Fe, N and, if 
necessary, Co, and resin binder. In this case, barium ferrite magnet power and/or 
strontium ferrite magnetic powder may be included thereto. In a manufacturing step, the 
bond magnet is injected from a multiple pinpoint gate or a ring gate of a die having an 
orientation field of 2.5 kOe or above at its cavity face. Then, the polar anisotropic rare- 
earth bond magnet can be used effectively in a permanent magnet motor like a stepping 

motor. 
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mk-f&dkfcJ: 0, MM8 0tCi3^t^+b'f 
4 -fl-JBffiififlTC 3 . 7 k O e <7)iaiSHK^2r#3t . * 
fc, U y * r — iBUKi 220~260°C. £S?flJg(i 8 

o°c. mmm&m^mm* vt-ai^ y yr-rt«o# 

ffl«li8%0 2 -N 2 , ^S^b^-ttjficOSH^ 

[0047] 4t£*l/£ U y^<7)#iJS^y KHPStf* 

BKJt^TflJlB^lf&^-yfr'lK .SK7m 
moWttrfa^Sig&y y^ltli-a-h >f y 
* |td£iiyij LT 0 . a UTTttSffi fc & o T ^ 5 i 

[0048] <JCtC , CI cr>liP^"tt#±^'tCy KSPBO* 
tBOJK«K^*«Stfcfci*. e-?illil.4k 

LfcfcCl^ ^t-?lti2kG?*-)fc. St. - 
CT)^f0ffiS<7) 1 tSA^ 1 • 8 ramft«0185fr SrflJ 0 tB 

VSMt2 0~ 8 0 «c«oiaKKfflt-8^5&iS^iajg 

[0049] HSS#J 2 : ±1 e^M(?J 1 tf>«»5* Lfc S m 
-Fe-N«tt»*t=. A'iJ^7i7^( h«tH»*Sr 
£«tt»*fc:*H-* S m - F e - Nffittft**)*** 5 0 

a*% =5r * <k 3 . i c?>m&w.im* 1 0 0 

1 2— Mny7.7S*a?. xf-U 



yt'xxtT y y^r 5 f i . 8a»$S:8&Mg-& L>t 

mttSttfl 1 fc FIHHc LT . l*ajJ&&ffifflJ&fej£l!ii 
[0050] »fc*tfc*±»#y KHffiUL 

nsfiw 1 1 mwuz Lxmmirm£GTh& -r 1 atobt 

*fc«lBffi!B»KOt-^«[(ifiat«WrT , l . 1 k 

[005 1 ] JtKOTl : ftftB«^ffl^ffl^^k tT, 1 
2-^ny«A^yy-fcni.7MGOeI 

^boyf)A7x7^ Mtm^^y^^yHSrffl 

V ^X , 1 ^^MT«^"tt 7x5>f h^KEE 

a(i-0. 1 

[0052] i:b«^J2 : ifEHttW 1 . ^MtC 

a»5^«iiIftlK*«*fflB8FB* 28MGOel&cWd 
-Fe-B&®teiW6t t. ^f-irb'f- -f-^fflBtiSS 
K5kO2gPt$:0. 8mmfc-r6<r £fc<fc->T. 

^. *<offi<^feW4JiiEiaft«i kisia^L-c, mm* 

tt*dJH!i?yK«P5&»ajBS»Lfci:i*, 
5<?33Jffi«^«P*<0b*-^ffitift«atffirt , 0 . 7 k G, 
tfSttlkGt$.o^. 

[0053] ±IE^)*S**»4> . HMM 1 BXf2~C&t>ti 

ixT o , f^*Bs-r -s. i t iz x *) mzmsmm^±t 

M^r^ff- 4 — ®^12l*HKW2 . 5 k O e*iS^ ; 5r^) 

*±^^' y h aPHtt s ^-fix t sa^«jt<oiajKffiR « 

^ftfflA^O . 1 6%/Ki; 0 (>/Jn$V^ 
[0054] HSfeCT 3 : JlK!OI0» 1 Tttffl Ltz^MF 
efficr>oi?<7)l OMMXZ'ftMl 5 0^ -y^jiWF^C 

ostai Lfcja^(iiesfc« i fc nmz lx. 2 5mm 

%Sm-7.2ll«Co-8»Fe^M**IBIL 

WalOT h 2 Z n j 7 S^JIfiSttfOtllflrilS ( S m 
2 (Fe, Co) t 7 N 3 ^fa-fb-^) £jfr$-24.6 
Mfi%Sm-3. 5S»%N-7. ia»%Co-^F 
e£7)Sm-(Fe, Co)-NIttS*5;flt. 
[0055] iC0Sm-(Fe. Co)-N«tt»**, 

utiCT 1 1 mmiz Lxmm^Mmm^w<^ yhtt. 

W&2 3mmX|*li2 1 mmXift$ 1 0 mmT^hil® 2 
4tt<0^^b*Tr-f-Srto^t:StailKJBUfc. ^A-b 
f ^ -<0i'hJarBJfifi!W)El*HKWi4 k O e ffcofc. 
[0056] f§tnfc*i^iJKy KaPBSrHifcW 1 fc PI 
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<o t- ? mmmmmx- 2 . 2 k g . mmm^x- 2.8k 

GTJbofc. 561= . £tf>8£B*>lflfo&»&2.2mma0!) 
g^Efrfc-BJOftU VSMT'2 0~8 0*CT£>Hi5l?fflK 
<aMS»«£«l£Lfci:£^ -0.0 6%/KTfc 

[0057] (1*) i«Xf7fy/t 

KI S42LSWY-100^(BL« 

T4 yfhfrfiWffilfztZZ. 450g'cmtfe 

[00 58] &I&0I4 : JilB9SSfiM3^> Sm- (F e . 
Co)-Niei*i:xhoyf>A7x7^ hSStt© 
*£8teU ^Itt«t^Sm-(F e< Co)- 

Nintft*^ 3 0 a*%<^)«^«tt«* at. - 

0)»£BSttl&* 10 0 MS.mztt LT12-t-fDV 
7.6fi4gP. xf l/yt'XXf 7'J >«75 K 1 . 71 

[0059] »^>ix^*±a^y h*®5liffiS3rttfflPB 
-^fi{±f**^HUT 1.9kG. '&mm.&T 2.3k G"C 
flHSttatt-0. 1 5VKT*ofc. 

[0061] jt«W3 : mMM4commim%i±mxy 
ywg t mm—BW)wm%&* huy^A?*? 

4 bfffimS (Br : 3.4k G, (BH)max: 2.4M 
GOe. X-)Va -f )Vm<,Z ± 4 «j£ ) tOWC, VflSft 

r>tz. ttz. z\<nv bffl&W&<r)W8&fe<7)T&&. 

«tta(i-0. 1 8%/KT*ofc. 
[00 62] ±ES«fcfll3fcR«fcb't, -I^fiB 

g'cmtii-)!t. 

[0063] Jt«0l4 : WtBB^ffl^ffi^t LT . 1 
2— Mny£®Bi>K>f yy—b-?&2. lMGOeM 

j£WJ£?)&K ! RH4«l2:-0. 1 8X/Kt»ofc. 
[0 0 64] ifc. ±K3QftW3fcP0*Kl,T, 



0 g • c mtlnt. 

[0065] J2Lh<0»jR3&»4>» aaSW3Rtf4T»fc*i 

mrnmrnm^n^nxa^. mmmtzztizx^xm 

iaS^Sa^^Wtt^O . 1 6%/K i 0 i>/h$^. 

y)\>7\i. mm 3«7x7^fh msmERxfimm 4 

[0067] HS60IJ5 : ±!B»6<?U<?)Sm-Fe-N 
f£l 3mmxrtg8mmXl?6mrati'HMl 2®c7) 

9kOet*ofc. ft, yyy/-Mli2 2 0-2 7 

0 °c . ^Ma^Ji 3o*c, itajjSJBafcojEB* -v > 
xfisvyy-ton%wm*5%o 2 -n 2 » ^s^f-vf 

[0068] ftfetlfeflK^ttftJJHsK^ HaPBti. ft 

m t ftmnfflnfflmiz 4 Aotry^ > b y— hB*a 

LTVvt. i ^aSJiUJ^J 1 i: t T ffiS7fttE5 

{if**mtu T 1 • 9 k G . ®mW@tX' 2.9k GX'h o 
T. *®®^JSf-^ffl^®cJ;l.{i'^o§(iO. 1 

kGigJgfc/jN^fr'oJt. Jgfc> ^^Olfe!) 1 ^. 
Smmft.JOllBfrSrtUOait. V SMT'2 0—8 OXW 
«BEtEHf<?5«a!«*<^BJKfla» « L fc i h . 
-0.0 7%/Kt*-5/i. 

[0069] HSS01J6 : «aj^«0**-b*rtg8mm 

Wi3ISfi« 5 i: RK(c LT,M13mmx rt@8 
$ 6 mmtJHSffi 1 2 ffifiOSR^rttfti^HsKv HflBffi* 

[0070] »fenfcffi»^rtt«±a*>' Hfiffitt. 
WBtmm^'&WBxh hztu. mtm 1 ^ b«k l 

<l(if**mmfC 2.0kG. WtmkX 3.1kGt$> 
0, !S»^JSf— ^fflcOffilSIWtf^^JiO. 0 5 kG 
J3lTi:iafcW5waFB«t0t>— Ji^S^oJt. SSC. £ 
<OHFE<!0fiB3Raf*<?D«aKffi»a ti- 0-07 %/K T-?> 
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[oo7i] imM5 ■. Mftfmco-y-h*. nmtft 
tz 2^t°y^-f v v v t Ltzwummm 5tmm 

l,ZLX , ?hfll 3mmxrtg8mmxs§6mmt^ 
® 1 2 ®^^14#±«-t^ h'^^ftftti^ Lfc. 

[0072] z<7)mmij&$;±M#y vm^a. awn 
%.®ig<7)t'-?mtftmwMX'i . 7 kG. mmmmx- 

2.7 k GT'& 9 . ^^cot-?M<DffiP B 1<9lf £o 
#«0. 2kGgJKT'S>o7t. 

[0073] limm-hfrZ i o IZ. mW.M5RXS6 

m 5 ^wb^zVc^x . *ras^j^<o e-? ^ < 

[00 74]KE»W7 : JhiE*3MW2*>Sm-Fe-N 

fflfflj**^u -y h Srfflv^JaWiSOtW 5 b mmz L 

?hf£l 3mmXrt@8mmXlJ 6 mmTi'hJlH 1 
2 ®<0®J17j 14#±31tf v H WEZMUUm Ltz . 
[0075] #4>*Xfc4£<Dt°>-*M >- h^- hB 

mit mmzLxvmx'^tz. zcomE<o$kMffi% s £%. 

cot r- ? «i«*ttliirc 1.7kG, WmtikX 2.3k 
0. 1 4%/KTfo^tz. 

[0076] mmms ±Mmm\2cn>m&$mmmL 
••/ v *mwz\m\tmm\e t mmtz lx . tm 

1 SmmxrtgSmX^^emmf i'hJlffil 2H<7)®P 

[0077] #6*ufert«fc:i&oTaK«*u 

t ifimmm 1 1 nwz Lxmsx** tz. ^^S5«affi 
ass»*<otr- 9 mtwmmx i . 8 k g , 'immk 

t2.5kGTJbO. £Of— ?ffi<0©§]l:f<c>O#«:0. 
0 5kGtlTt3g^$*^^. BS^^cOiaK 

[0078] Jt«HW6 : %iiif$M<7>y- hi. tmtft 

fc 2&wym yh-y-ht ttzwummm 7tm 

MlzLX, 1 3mmX|*|g8mraX^6mmtJ|- 



[0079] WftftfefttSUI?^ KfflPBli. ffiH^lfil 

e-?«6ii«*ttirc i.4kG, tmm.mx'2. 1 k g 
T-fco. «jKaf*<oe-^«osiao{f^-?*tto.2 

kGfmX'$>->tz. 

[0080] ±IBc0^m*^^S i a (C, HSfe#iJ7£ 

t>, ®»<7)i/3m±<o^ac7)^<oty^>fyhy- 

[008 1] 

cofkxwpat Lxwm-th ztizXL m^mmif^ 
mttz^xmpam^-^^wsi-th zttfxz h . 

[HI] U y^^)flSS*ttfflP5<oa*i: N SSiSr^ 

L?z*?-mmx'$>&. 

[H2 ] U >-2/«C07 ^T;^7Jita5com^t N Sffi 

[03 ] a^icrttstaijsJBjtfv Hapefflffl«i8jco 

[H4 ] b->-^^ >- b y-hs&z^-th u yrwmai 

CH5] vyyy-vMtt-t&vyyimWi&xy 

Ywstt'tmmx'hz. . 

[iw>t&Bjn 

2 a t'y^-f yb^-MDP 

2b yy^y-bi 
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F^-A(##) 5E040 AA03 AA19 AB04 AB05 AB09 
BB03 CA01 HB06 HB07 NN15 
NN17 

5E062 CC02 CD02 CD05 CE02 CF01 
CG01 



